Introduction
============

Substance abuse and dependence is an illness that is responsible for considerable disability, morbidity, mortality, and social problems. This issue has disastrous consequences for individuals, families, and communities.[@b1-AHJ-10-260],[@b2-AHJ-10-260] The misuse of alcohol and illicit drugs has been implicated as a sufficient or contributing factor in at least 90 causes of death and disease.[@b2-AHJ-10-260] Based on the statistics presented by the World Health Organization (WHO) in 2017, the number of people who use drugs is around 255 million people and every year the lives of almost 2.5 million people are cut concise as a result of the harmful use of drugs.[@b3-AHJ-10-260]

It should be noted that illicit drug consumers have experienced more deaths than general population.[@b4-AHJ-10-260] A meta-analysis found a mortality rate among illicit opiate users 13 times that of the general population.[@b5-AHJ-10-260] English and Holman performed a meta-analysis of the published scientific literature and found that 5% of all deaths in Australia were attributable to high alcohol use and substance abuse.[@b6-AHJ-10-260] Based on the Iranian study accomplished in 2017, mortality from substance abuse is responsible for 0.61% of total deaths that occurred in each year.[@b7-AHJ-10-260] Similarly, 9% of the overall mortality in France was found to be attributable to alcohol and drug abuse.[@b8-AHJ-10-260]

Afghanistan is a large producer of opium in the world that is the eastern neighbor of Iran. With due attention to the geographical situation of Iran, substance abuse and negative influences of this issue have an inveterate history in this realm.[@b7-AHJ-10-260] Although destructive disease of addiction has a long history in Iran, a few pieces of research have perused epidemiological characteristics of deceased people from this problem.[@b9-AHJ-10-260] Furthermore, no national-level research estimated the mortality of drug abuse and its trend by the kind of drug in Iran; thus, this study aims to calculate the mortality rate of substance abuse in Iran during 2014-2018. It is hoped that this research will contribute to a deeper understanding of the epidemiology of substance abuse and provide essential information for planning and also further researches.

Methods
=======

**Study population and study protocol:**This prevalence study evaluated the epidemiological characteristics of the deceased from substance abuse referred to the Legal Medicine Organization (LMO) of Iran between 2014 and 2018. For doing this research, there was no sampling and all of the subjects who died from substance abuse throughout the country between March 2014 and February 2018 (equal to 1392-1396 Hijri) were studied as the study population. We excluded suicides that were done using drug use and drinking alcohol. We used the LMO as the source for data on opioid-related death. In Iran, LMO is liable for evaluating all deaths of people believed to have died in the preternatural method. Drug-related death is one of the definitions of unnatural death. Thus, we used the most complete source for substance abuse mortality data in Iran, which collects information from all provinces of the country. Responsible physicians in the forensic medicine autopsy room register and report deaths due to drug abuse in each province every month using standard forms. The psychometric properties of them were evaluated by obtaining comments of scholars and professors outside and inside the forensic medicine. The first part of the forms included questions on demographic characteristics like age, gender, education, and marital status, and the second section included questions about the type of substance used, history of suicide, hospitalization in the psychiatric hospital, staying in prison, and diary of substance use in family and friends. In this research, information of the type of substance used was obtained by verbal autopsy. In verbal autopsy method, information, and a description of the type of drug use are acquired from conversations or interviews with a person or persons familiar with the deceased.

***Data processing:***After collecting the data, the process of data cleaning was done. Duplicate cases were deleted based on the similarity in the victims\' names, national codes, time of death, and identification number (ID number) for burial. Death registry coordinator by obtaining verbal autopsy from a responsible doctor in autopsy room corrected missing and inaccurate codes in the dataset.

***Ethical considerations:***This study was approved by the Ethical Committee of LMO, Tehran, Iran. The deceased families were assured of the confidentiality of their information. In order to protect the confidentiality of information, we analyzed the data anonymously.

**Measures:**We calculated the crude mortality rate for each year from 2014 to 2018. The population of the country which was used as the denominator in calculating the mortality rate was extracted from Iranian Statistical Center website. Population count in Iran is conducted every five years. So we obtained population in 2012 and 2017 and with using the linear interpolation calculated the population for the intervening years. All rates were presented per 1000000 population.

The necessary statistics were calculated using Stata software (version 14, Stata Corporation, College Station, TX, USA). We used percentage for describing the categorical variable, while continuous variables were characterized with median, mean, and standard deviation (SD).

Results
=======

In 2014-2018, the LMO recorded 15304 deaths due to substance misuse all over the country. Generally, the number of deaths due to substance abuse by years of study was 2957, 2986, 3003, 3269, and 3089, respectively. In this study, a sample of 12625 (82.49%) was evaluated that the number of them for each separate year of study was 2396, 2467, 2306, 2750, and 2706, respectively. The most affected age group was those aged 30-39 years (34.28% of all mortality). The mean age of victims in our study was 36.61 ± 12.60 years (men: 37.01 ± 12.29, women: 32.66 ± 14.62) and the median age was 35 (men: 36, women: 32). Among all the deceased, 90.28% were men and 9.72% were women. The majority of deaths occurred in single people. In this study, the majority of the deceased were self-employed, unemployed, and worker in decreasing order. In terms of educational status, people with high school education and university education had the highest and the lowest frequency, respectively. Further demographic details of the study population are documented in [table 1](#t1-AHJ-10-260){ref-type="table"}.

The total number of substance abuse deaths per year increased from 2957 in 2014 to 3089 in 2018. [Table 2](#t2-AHJ-10-260){ref-type="table"} shows a number of substance abuse deaths and crude mortality rate of substance abuse between 2014 and 2018. The substance abuse mortality rate has increased during the study period (P-value for trend: 0.640). The mortality rate for illicit drug use was less in women than in men. This favorable situation can be observed during the five-year period of the study. Generally, the trend of mortality rate was increasing in women (P = 0.180) and men (P = 0.050).

In general, Kermanshah, Hamedan, and Lorestan Provinces (Iran) with the relative value of 70.9, 68.4, and 65.4 deaths per one million people had the highest mortality rate, respectively. [Table 3](#t3-AHJ-10-260){ref-type="table"} shows the information on substance and alcohol abuse mortality rate per 1000000 population by province of the country.

[Figure 1](#f1-AHJ-10-260){ref-type="fig"} shows the percentage of deaths in each year according to the main drug implicated in the death. Opium was considered for the most percentage (49.27%) of drug-related deaths during the five-year period of study. In addition, the response rate about the type of drug used was 65.89%.

After performing the verbal autopsy with relatives and friends of the deceased, suicide background, being admitted to the psychiatric hospital, incarceration, accidental overdose, injection drug use, and history of substance abuse in the family were observed in 4.59%, 7.97%, 24.61%, 18.98%, 18.86%, and 20.93%, respectively.

Discussion
==========

This study was conducted to evaluate the mortality rate of drug abuse and its trend in five years (2014-2018) in Iran. The study shows that mortality rates among illicit drug users have increased during the study period.

Similarly, according to the WHO report in 2015, the number of deaths per year attributed to drug abuse in the United States (US) increased from 18000 deaths in 1999 to more than 50000 deaths in 2015. According to the global statistics, between 1999 and 2015, drug misuse mortality in the United Kingdom (UK) increased from 18 per 1000000 people to 43 per 1000000 people.[@b10-AHJ-10-260] These increases in mortality from drug abuse can be attributed to an increase in drug availability, inefficiencies in harm reduction approaches, and delay in providing emergency measures for people who had overdose after substance abuse. This finding suggests that further preventive measures should be devised to reduce drug-related death.[@b11-AHJ-10-260]

Overall, men experienced a higher mortality rate from substance abuse than women (56.57% per 1000000 vs. 5.09% per 1000000, in 2014). Although the mortality rates in men are higher than women, in box sexes, we have seen an increasing trend in drug use mortality rates during the study. These findings are in accordance with previous researches, which report that in most of the societies men have more authority in social and familial relationships and they work in society more than women. Therefore, their access to illicit drugs is higher than women. In other words, women relationships in Iranian society is much more closely monitored than men which result in fewer opportunities for illicit drug use.

A better expression is that addiction in women because of the special culture texture of Iran, is more hidden than men. This fact asks for more attention such as the establishment of specialized centers for women, as well as prevention measures with particular attention to addiction therapy.[@b12-AHJ-10-260]-[@b16-AHJ-10-260]

Our analysis confirms that death from substance use is more prevalent in people with high school education. Also, only a small percentage of victims have a university education. This finding explains that increasing the awareness of people with academic education about the social, familial, psychological, hygienic, and economic adverse effect of addiction will reduce their tendency to substance use, although longitudinal data are required to support this inference.[@b16-AHJ-10-260]-[@b18-AHJ-10-260] In Gfroerer et al. study, rates of illicit drug use and mortality from drug abuse were highest among people with high school level of education. So, substance use in high school population is an important public health concern and these people are the key point in harm reduction program.[@b16-AHJ-10-260]

Among the participants of this study, 4.59% of the deceased had the history of suicide. Several epidemiological studies have evaluated the role of illicit drug use in suicidal behaviors. Based on the findings of these studies, substance use disorders (SUDs) are strongly associated with an increased risk of suicide ideation, suicide attempt, and suicide death. Therefore, illicit drugs of any kinds can be considered as important predictors of suicide and hence a great source of premature death.[@b19-AHJ-10-260],[@b20-AHJ-10-260] Based on the meta-analysis conducted by Poorolajal et al., there is a strong association between SUD and suicide outcomes \[odds ratio (OR): 2.04, 95% confidence interval (CI): 1.59-2.50\].[@b21-AHJ-10-260]

In this study, 24.61% of cases had a history of incarceration. The relationship between offending and substance misuse is proven in a several of criminal justice and medical settings. In numerous studies, the prevalence of drug misuse among prisoners is several times higher than the general population. Regarding the prevalence of drug use in prisoners, screening for identification of addicts should be carried out at the reception of prisons. In the next step, addiction treatment services in prisons and follow up after release should be provided.[@b22-AHJ-10-260],[@b23-AHJ-10-260]

Being single is prevalent in death from substance misuse. This reflects the positive impact of family support in preventing drug use and addiction rehabilitation programs.[@b7-AHJ-10-260],[@b10-AHJ-10-260] Based on the cross-sectional household surveys in 15 countries from the WHO, marriage was associated with reducing the risk of SUD and negative influences.[@b24-AHJ-10-260]

Based on the results, during the study period, majority of deaths caused by illicit drug use occurred in unemployed people. In fact, in people who do not have a steady source of income, especially in young people, death from narcotic substance use increases. On the other hand, an appropriate-paying vocation is a preventive factor for drug use tendency. Findings from previous researches that examined the relationship between unemployment and addiction propose that unemployment may be a risk indicator for increasing drug and alcohol consumption among young people.[@b25-AHJ-10-260],[@b26-AHJ-10-260]

Based on our analysis, the history of drug abuse in the deceased family was observed in 20.93% of cases. There is good evidence that family history is a powerful predictor for tendency and dependence on the drugs. Based on the previous researches, exposure to parental smoking produces a dose-related increase in the likelihood of smoking in adolescents, with the number of over-smoking parents and current smoking status both being positively associated with smoking in the offspring.[@b27-AHJ-10-260],[@b28-AHJ-10-260]

During the whole study period, the age group of 30-39 years (young people) had the highest frequency. This leads to an increase in years of life lost due to premature mortality. Based on the results of previous studies, the occurrence of the large proportion of deaths from drug abuse in the young age groups leads to loss of potential years of life. Since this group is active in social and economic programs in society, reducing their death has a positive economic and social impact.[@b7-AHJ-10-260],[@b10-AHJ-10-260],[@b28-AHJ-10-260]

Strengths and limitations: We used data on death from substance abuse recorded in the LMO. According to Iran's law, all suspicious deaths should be investigated in this organization; hence, our data is the most comprehensive information about drug abuse deaths in Iran. However, because addiction and drug dependence is a sensitive issue among the population, there may be some under-reporting by families. Another limitation is that a cross-sectional study is not longitudinal by design, so exposure and outcome are not simultaneously assessed; this matter limits the ability to draw any causal inference.

Conclusion
==========

In the study period, crude mortality rate from substance abuse has increased throughout the country and by sex. These findings suggest that interventions for reducing mortality from substance abuse especially in woman are still needed. Descriptive epidemiology indicates that a large number of deaths from illicit substance abuse occur in unmarried young men aged 30-39 years with low education levels and also in self-employed ones. Therefore, preventive measures and training programs in public health arena as well as harm reduction approaches for drug rehabilitation should be designed for high-risk groups.
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###### 

The absolute and relative frequency distribution of drug abuse-related deaths by demographic variables between 2014 and 2018 in Iran

  Characteristics               Year                                                        
  ----------------------------- -------------- -------------- -------------- -------------- --------------
  Sex \[n (%)\]                                                                             
   Male                         2202 (91.90)   2253 (91.33)   2052 (88.99)   2454 (89.25)   2437 (90.05)
   Female                       194 (8.10)     214 (8.67)     254 (11.01)    296 (10.75)    269 (9.95)
  Age (year) \[n (%)\]                                                                      
   0-9                          43 (1.79)      22 (0.89)      34 (1.50)      36 (1.32)      34 (1.27)
   10-19                        83 (3.46)      94 (3.81)      105 (4.50)     139 (5.05)     136 (5.02)
   20-29                        548 (22.87)    547 (22.17)    604 (26.20)    642 (23.35)    641 (23.70)
   30-39                        878 (36.64)    907 (36.77)    754 (32.70)    946 (34.39)    843 (31.15)
   40-49                        451 (18.82)    537 (21.77)    483 (20.90)    541 (19.66)    608 (22.46)
   50-59                        275 (11.48)    251 (10.17)    222 (9.60)     285 (10.36)    291 (10.77)
   60-69                        84 (3.51)      73 (2.96)      73 (3.20)      114 (4.14)     102 (3.88)
   70-79                        24 (1.00)      29 (1.18)      25 (1.10)      35 (1.28)      27 (1.00)
   80-100                       10 (0.42)      7 (0.28)       6 (0.30)       12 (0.45)      23 (0.85)
  Marital status \[n (%)\]                                                                  
   Single                       1180 (49.24)   1172 (47.52)   1122 (48.60)   1285 (46.75)   2054 (75.91)
   Married                      975 (40.68)    981 (39.75)    875 (38.00)    1115 (40.55)   594 (21.95)
   Divorced                     221 (9.23)     282 (11.42)    285 (12.40)    316 (11.49)    50 (1.83)
   Widow                        20 (0.85)      32 (1.31)      24 (1.00)      33 (1.22)      8 (0.30)
  Education level \[n (%)\]                                                                 
   Illiterate                   267 (11.13)    264 (10.71)    231 (10.00)    280 (10.18)    43 (1.95)
   Elementary                   616 (25.70)    603 (24.44)    504 (21.87)    603 (21.93)    521 (19.27)
   Junior high school           735 (30.67)    788 (31.94)    692 (30.00)    842 (30.62)    894 (33.03)
   High school                  673 (28.07)    650 (26.35)    701 (30.39)    856 (31.13)    960 (35.49)
   University                   106 (4.43)     162 (6.56)     178 (7.73)     169 (6.15)     278 (10.62)
  Employment status \[n (%)\]                                                               
   Student                      36 (1.22)      43 (1.43)      38 (1.65)      63 (2.29)      2 (0.09)
   University student           25 (0.84)      46 (1.53)      44 (1.91)      41 (1.49)      44 (1.62)
   Housewife                    195 (6.58)     202 (6.76)     173 (7.51)     201 (7.31)     245 (9.06)
   Employee                     56 (1.89)      59 (1.98)      70 (3.04)      64 (2.33)      72 (2.68)
   Worker                       359 (12.15)    399 (13.38)    269 (11.68)    264 (9.60)     263 (9.74)
   Skilled worker               52 (1.76)      38 (1.26)      29 (1.26)      36 (1.31)      62 (2.30)
   Solider                      21 (0.71)      38 (1.26)      33 (1.43)      20 (0.73)      26 (0.98)
   Retired                      53 (1.80)      59 (1.98)      41 (1.78)      54 (1.96)      75 (2.76)
   Unemployed                   667 (22.55)    742 (24.84)    531 (23.00)    496 (18.04)    509 (18.79)
   Farmer                       58 (1.97)      44 (1.48)      35 (1.52)      34 (1.24)      55 (2.04)
   Urban driver                 55 (1.84)      47 (1.57)      51 (2.21)      30 (1.09)      48 (1.79)
   Suburban driver              24 (0.80)      36 (1.21)      22 (0.95)      22 (0.80)      22 (0.81)
   Military                     20 (0.67)      27 (0.90)      26 (1.13)      28 (1.02)      16 (0.60)
   Self-employed                1234 (41.74)   1124 (37.64)   892 (38.72)    1102 (40.07)   1203 (44.47)
   Drug-dealer                  7 (0.25)       5 (0.18)       3 (0.13)       3 (0.11)       2 (0.09)
   Beggar/vendor                10 (0.34)      15 (0.49)      7 (0.30)       16 (0.58)      3 (0.13)
   Other                        85 (2.89)      62 (2.07)      40 (1.74)      276 (10.03)    56 (2.08)

###### 

The number of substance abuse deaths and crude mortality rate by sex in the five-year period from 2014 to 2018 in Iran

  Year   Number of deaths   Crude mortality rate                         
  ------ ------------------ ---------------------- ----- ------- ------- ------
  2014   2957               2717                   240   38.38   56.57   5.09
  2015   2986               2727                   259   38.29   57.12   5.55
  2016   3003               2672                   331   38.03   51.34   6.51
  2017   3269               2917                   352   40.90   60.59   7.51
  2018   3089               2782                   307   38.18   59.38   6.75

###### 

Crude mortality rate due to opiate and psychotropic abuse per 1000000 people by the province of residence and years of the study in Iran

  Province of residence        Year                             
  ---------------------------- -------- ------- ------- ------- -------
  East Azerbaijan              36.00    26.80   26.30   37.09   25.58
  West Azerbaijan              8.50     4.10    5.20    11.94   12.11
  Ardabil                      26.38    29.80   31.10   34.63   24.32
  Isfahan                      73.21    23.00   43.60   42.76   39.84
  Alborz                       43.19    51.80   43.60   59.72   29.89
  Ilam                         46.07    26.10   48.20   17.23   37.62
  Bushehr                      17.52    4.50    14.20   14.61   23.50
  Tehran                       63.56    68.20   32.10   58.41   49.79
  Chaharmahal and Bakhtiari    57.20    31.40   32.10   56.97   40.49
  South Khorasan               41.96    18.40   27.30   15.61   20.20
  Razavi Khorasan              47.17    42.50   48.90   37.45   37.54
  North Khorasan               58.32    11.10   10.50   41.71   21.00
  Khuzestan                    34.94    28.60   21.90   21.01   17.69
  Zanjan                       80.06    62.10   44.40   46.33   38.46
  Semnan                       75.25    37.80   50.50   37.01   58.53
  Sistan and Baluchestan       60.02    36.70   37.60   38.92   48.48
  Qazvin                       77.60    33.10   29.60   47.10   53.54
  Qom                          48.37    43.70   52.60   59.58   49.91
  Kordestan                    27.48    23.00   30.00   26.20   27.68
  Kerman                       39.62    21.20   22.10   32.86   34.56
  Kermanshah                   75.98    64.00   66.80   94.24   74.72
  Kohgiluyeh and Boyer-Ahmad   59.95    20.20   17.10   37.86   33.70
  Golestan                     22.06    8.00    14.20   11.77   14.30
  Gilan                        70.64    28.10   39.30   43.86   33.45
  Fars                         59.31    39.30   48.90   52.35   63.42
  Lorestan                     101.00   58.90   65.00   67.02   69.81
  Mazandaran                   11.03    9.80    10.40   9.13    10.82
  Markazi                      30.36    32.30   18.40   25.18   35.60
  Hormozgan                    31.33    32.80   21.60   22.52   16.49
  Hamedan                      150.57   67.70   60.70   55.80   61.90
  Yazd                         54.11    26.20   22.90   27.22   28.65
